Myanmar has experienced slowly rising levels of contraceptive use in recent years. Between 2014 and 2016, Population Services International (PSI)/Myanmar implemented a multi-pronged intervention to increase contraceptive use by leveraging its social marketing clinics and providers, and providing additional community outreach. The aim of this study is to explore trends over time in contraceptive uptake and assess whether exposure to the PSI program was associated with women adopting a method. Baseline and end line data were collected using a repeated crosssectional survey of married women of reproductive age in 2014 and 2016. We find that use of the implant and intrauterine device (IUD) has increased among contraceptive users over time, although there was no significant association for short-term methods. There was also an increase in all types of method use between time periods compared to non-users of contraception. Women who reported seeing a PSI contraception pamphlet had increased odds of having adopted an IUD or implant in the study period. This suggests that interventions that address both supply and demand side barriers to contraception can have an impact on contraceptive uptake, especially more effective long acting methods.
Introduction
A plethora of interventions around the globe have aimed to increase contraceptive uptake, both using demand side (such as mass media and improving interpersonal communications) and supply side (such as addressing access, cost, quality) approaches (or a mix). A systematic review of interventions found that the majority focused on demand generation, although in Asia more focused on supply side factors. 1 This systematic review also found that interventions that focused on supply side factors were most successful in increasing contraceptive use. 1 Many recent interventions have specifically targeted increased use of long acting reversible contraceptive methods (LARCs), due to the great potential impact of LARCs in decreasing unintended pregnancy and low use in most of the world. 2 Interventions aiming to increase LARC uptake, including the intrauterine device (IUD) and implants, have used many approaches, including (but not limited to) the use of voucher programs, providing methods for free, balanced counseling approaches, and multi-level approaches that combine service delivery and outreach, such as through social franchise networks. [3] [4] [5] People often prefer to (and choose to) seek care in the private sector, and social franchise networks, such as Population Services International (PSI) aim to provide high quality, low cost and accessible products through existing private sector clinics and providers. 6 Social franchise networks have the ability to lower barriers to contraceptive use including cost, access, over-medicalization of guidelines (requiring doctors to insert IUDs, for example), poor or mis-information, etc., all of which have been noted barriers to contraceptive use. 7, 8 A previous review of PSI programs using a social franchising approach to increase IUD uptake in 13 countries (including Myanmar) found that programs were successful in reaching younger and less educated women. 9 MSI had an effort to scale up its contraception methods, and found that most clients adopted LARCs, and many had not used a modern method in the last 3 months. 10 An analysis in Myanmar found that the longer duration of the social franchising contraception program had been operating in a specific community was associated with increased use of contraception at a community level. 11 Myanmar has witnessed a steady increase in contraceptive use. Current use of any modern methods has increased from 13.6% in 1991 to 46% in 2011, with heterogeneity across the country. 12 The most popular contraceptive method are injections (27.5%), followed by the pill (11.5%).
PSI adopted a Public-Private Partnership (PPP) approach to leverage market-based approaches and methodologies to improve the health and lives of poor families in selected project townships through private sector channels of service delivery. These private sector channels included the social franchised clinics, community health workers, a sales and distribution network, a micro-franchising network of rural entrepreneurs and referral for long-term methods of contraception to public sector facilities. All of these channels distributed a range of contraceptives for women of reproductive age. PSI also developed demand generation activities through community health workers who conducted 28 550 health education sessions on reproductive health. Providers also gave health education sessions to an estimated 4166 participants through 193 sessions. During these health education sessions, community health workers handed out a brochure that described different types of contraceptive methods and eligibility for each method. Personnel also discussed pros and cons of each method, including side effects.
The present analysis has two specific aims. First is to examine the change in contraceptive use among currently married women between 2014 and 2016 residing in townships where PSI Myanmar implemented its contraception social marketing project. Along with trends, we aim to explore predictors of use. The second specific aim is to explore whether exposure to a PSI pamphlet about contraception (provided through the community health workers or providers) was associated with women at the end of the intervention period having adopted a new contraceptive method in the last 2 years (duration of the intervention).
Methods
We carried out two rounds of cross-sectional surveys:
1 a baseline survey in 2014 and 2 an end line survey in 2016. For both rounds we used multi-stage sampling. In the first stage of sampling we chose 10 townships using the Probability Proportional to population Size (PPS) from originally proposed 42 project townships. All townships were located in hard-to-reach areas of Myanmar, where there are fewer health services available and maternal and child indicators are especially poor. In the 2016 end line survey we chose 10 townships again using the PPS but from a smaller list of 34 townships in which the project had been implemented. Four townships overlapped between the two rounds. According to the latest census data the urban and rural populations constitute~20 and 80%, respectively in these project townships. 13 Within the selected township we chose two urban wards and eight villages using simple random sampling. The total sample sizes were 1800 for baseline and 2284 for end line. Surveys were conducted on women of reproductive age, meeting the following inclusion criteria who provided verbal consent to participate in the study: 18-49 years old, currently married and residing in the current place. Both baseline and end line surveys were approved by PSI's Research Ethical Board.
Analysis
First, we explored differences in socio-demographic indicators and contraception methods between the two surveys, using Pearson Chi square for significant testing. To explore the trend in contraceptive use over time more, we ran a set of logistic regression models to look at the odds of using various types of contraception (IUD, implant, injectable, pill) among contraception users, with the main predictor being the round of the survey (2016 end line compared to 2014 baseline). We controlled for the socio-demographic indictors. Next we ran a mLogit regression model to look at the odds of use of natural, short-term and long-term methods, compared to no method use, again with the main predictor being the round of the survey (2016 end line compared to 2014 baseline) and controlling for socio-demographic indictors.
To answer our second specific aim looking at the impact of exposure to a PSI contraception pamphlet on contraceptive uptake over the past 2 years, we ran a series of logistic regression models looking at the association between a woman reporting that she saw a PSI contraception pamphlet and the odds of her adopting a IUD/implant in the last 2 years; adopting a pill or injectable in the last 2 years; and adopting any modern contraceptive method among women who stated that they had never used a contraceptive method before.
To look at trends in contraception use between the two rounds of data collection, we created separate variables for current use of IUD, implants, injectables and pills among all contraceptive users. We then created a categorical variable with non-users as the reference, followed by natural method users, short-term method users, and long-term method users. We included IUD and implant as long-term method; injectables, pills, emergency contraceptive and condoms as short-term methods and withdrawal, rhythm and LAM as natural methods.
For the second set of models to answer aim 2, we created a set of variables focused on women who reported that they started their most recent contraceptive method in the last 2 years to capture contraceptive adopters during the course of the intervention. We first created two variables, one for women who started a long acting method (IUD or implant) in the last 2 years, and the other for women who started a short acting method (pill or injectable) in the last 2 years. We then created a variable that looked at women who started either a long or short acting method in the last 2 years and who stated that they had never used a contraceptive method in the past. We were unable to look at women who switched from a short to a longterm method since our variable about past contraceptive use asked about any previous contraceptive use, rather than use directly before the current method. The main predictor variable for this model was whether a woman reported that she had seen or received a PSI contraception pamphlet. When the woman was asked this question, the interviewer showed her a physical copy of one of the PSI contraception pamphlets.
Results

Demographic characteristics
There were no significant differences in the mean completed age and age at first use of contraception between respondents in the baseline and end line ( Table 1 ). The mean age at first marriage, education level, percent of women who had migrated, and wealth quintile were higher at end line. There were a greater percentage of women in the end line who were unemployed/housewives but also a greater percentage (albeit small) who were in professional occupations. The mean parity was higher at end line.
Changes in contraceptive use between 2014 and 2016
We found significant increase in current use of all four major contraceptive methods in the end line round compared to the baseline. IUD increased from 2.3 to 5.0%; implant increased from 0.6 to 3.7%; injectable contraceptives increased from 23.2 to 34.3% and pills increased from 7.2 to 10.8% (Table 1) . The increase in current use was paralleled with increased in the knowledge of these methods.
The knowledge of IUDs increased significantly from 57.1 to 85.9% (P < 0.001); implants from 48.1 to 87.9% (P < 0.001); injectables from 84.9 to 97.9% (P ≤ 0.001) and pills from 80.7 to 97.6% (P < 0.001).
In the end line 77.2% of the current users of long-term methods (66.4% for IUD users and 91.6% for implant users) started using their current method after the intervention project launched (Table 2) . Moreover, 19.8% of the current long-term methods users were new users of modern contraceptive methods, i.e. they have never used any modern method before. Similarly, for the short-term methods like pills and injectables we found that 61.2% of the current users were recent adopters (adopted within the last 2 years) and 24% of current users of short-term methods were new users of modern methods.
Trends in contraceptive use over time
The first set of models looked at trends in contraceptive use among contraceptive users between the baseline and end line. There was a significant association between the round of the survey and implant use, with increased used in end line compared to baseline (OR = 4.14, P < 0.01) ( Table 3 ). The odds of a woman reporting IUD use increased between baseline and end line by 1.42, at a marginally significant level (P < 0.1). There was no association between round of the survey and either type of short-term method (pill or injectable).
In the multinominal logistic regression model looking at the odds of different types of contraceptive use compared to no use, the odds of use between the two surveys of natural methods increased by 8.38 (P < 0.05), the odds of use of short-term methods increased by 1.57 (P < 0.01) and the odds of use of long-term methods increased by 1.85 (P < 0.01) ( Table 4) .
Association between PSI program exposure and contraceptive uptake during the study period
In the univariate models, having recently adopted a long acting method was significantly associated with a woman reporting that she saw or received a PSI contraceptive pamphlet (OR = 2.05, P < 0.01) ( Table 5 ). After we controlled for socio-demographic factors, this relationship was still significant, although attenuated (OR = 1.92, P < 0.01).
Discussion
Main finding of this study
This study found that the use of long and short-term contraceptive methods, compared to non-use of contraceptives, increased between 2014 and 2016 in the 10 hard-to-reach townships included in the PSI contraception intervention in Myanmar. While we do not know if this trend was associated with the PSI program, since we do not have control data from townships not exposed to the intervention, by controlling for demographic differences between base and end line, we have evidence that the increase in contraceptive use in the study population is not simply an artifact of the differences between townships selected in the two survey rounds.
We found that the use of any modern method increased from 36.8 to 56.4% between 2014 and 2016. This is slightly lower than the preliminary results from the very first DHS survey in Myanmar (MDHS), which reported that any modern methods use in 2016 was 51.3% for the country as a whole.
14 One striking finding from our study was that the use of LARC and other short-term hormonal methods were higher than they were reported in MDHS.
The second main finding is that women who reported seeing a PSI contraception handout had increased odds of having started an IUD or implant within the last 2 years of the study program. This provides some evidence that the PSI program might have had an impact on LARC uptake. Although ideally many of these recent adopters might have been new users altogether, the findings from this study do not suggest that exposure to PSI contraception materials was associated with uptake of any method during the last 2 years among women who had never used a contraceptive method before. This suggests that most of the recent adopters are women who switched from another method of contraception.
What is already known on this topic
Past research in other countries has found that social franchise network programs aiming to increase contraception were successful in increasing contraceptive use; however, the use of methods provided through franchises has also been found to be associated with high rates of discontinuation. 15, 16 Ours is the first known study in Myanmar to look at the impact of a social franchise program aimed to increased contraceptive use on uptake. More research will be needed to determine if methods adopted through this channel are continued in the future.
Past research has found that communication materials, such as handouts, have been successful means of increasing contraceptive use in other countries in Asia 17, 18 as well as other parts of the world. 19 The findings of this study support these previous studies, suggesting that contraceptive use, especially the use of LARC methods, can be increased through communication programs and related materials. While we measure women's reports of having seen a PSI contraception handout, this could simply be a proxy for exposure to the PSI intervention as a whole, including health education sessions put on by the Community Health Workers, increase access to low cost contraceptive methods, a greater variety of or higher quality of providers, etc., and thus any measured change might not be due to the communications aspect in insolation.
Limitations of this study
Due to security issues, the sample of townships from which data was collected differed between the baseline and end line. Although the same distribution of rural and urban populations were sampled, there ended up being a greater number of townships from states that had better sociodemographic indicators in the end line compared to the baseline. Thus, some of the socio-demographic variables were significantly different between the two rounds. We were able to control for these in our models; however, it is possible that there were other characteristics that were not measured and that would impact contraceptive use that were not accounted for. Relatedly, both surveys were cross sectional, rather than longitudinal, and therefore we do not have data on how individual women's behaviors changed over time, potentially as a result of the PSI intervention. Additionally, we have no data collected in either time period from townships that did not receive the PSI intervention, hence, there is no control group. We attempt to account for this limitation by including a variable for the round of the survey in our first set of models and by looking only at women in Round 2 of the survey, and their contraceptive uptake during the time of the intervention in the second set of models. Finally, we are unable to disentangle the effects of PSI's social franchise program itself from the additional information provided, so are unable to claim a direct link between the additional materials themselves and changes in contraceptive uptake.
Ideally, we would have been able to calculate the number of women who switched from another method, and what method they were using previously. Unfortunately, we only collected data on current method use and methods ever used, not method used directly before the most recent method, and therefore are unable to look specifically at switching behavior.
What this study adds
Myanmar's contraceptive rate lags behind its neighboring South East Asian countries. 20 The estimated unmet need for contraception is 16% in Myanmar, however, it is as high as ***P < 0.01, **P < 0.05, *P < 0.1. ***P < 0.01, **P < 0.05, *P < 0.1. ***P < 0.01, **P < 0.05, *P < 0.1.
IMPACT OF A SOCIAL FRANCHISE INTERVENTION PROGRAM
20% or more in some of the hard-to-reach states included in this intervention, suggesting that more work is needed to improve access to and uptake of contraceptive methods. 14 This study confirms past research that contraceptive use is increasing in Myanmar, even in hard to reach townships where contraceptive use is lower compared to the rest of the country. Furthermore, there is uptake of long acting methods, which have great potential to reduce unintended pregnancy rates. Additionally, it seems that exposure to interventions that address both supply and demand side barriers to contraceptive use, such as the one implemented by PSI between 2014 and 2016, have the potential to increase the use of these methods in particular. Future research could include the long-term sustainability of such programs, continuation of methods over time and the cost effectiveness, in addition to studies with a control for comparison. This study provides support for expanding such programs to other areas in Myanmar in order to improve supply and demand side strategies for contraception.
